Objective: to investigate the differences in physical and psychological morbidity in older people with and without self-reported asthma and whether these are associated with use of more medication and hospital services. Design: cross-sectional study of changes in health services for older people. Setting: South Wales in 1990 and 1992. Subjects: a population-based random sample of 2818 people aged 65 years and over. Main outcome measures: prevalence of self-reported asthma; assessment of disability, anxiety, depression and memory using standardized measures; mobility; use of prescribed medication and hospital services. Results: 231 subjects with self-reported asthma were identified. The prevalence of asthma was 8%, which was not significantly different between the sexes (P = 0.88), age groups (P = 0.06) or social classes (P = 0.108). There was a significant relationship between asthma and functional and physical disability (severe disability 29% vs 16%, P < 0.0001), mobility (housebound 7% vs 4%, P < 0.05), anxiety (37% vs 20%, P < 0.0001), depression (19% vs 10%, P < 0.001), poor perceived health status (23% vs 9%, P < 0.0001), number of different medications (seven or more, 13% vs 4%, P < 0.0001) and inpatient (P < 0.0001) and outpatient (P < 0.05) use of hospital services. Conclusions: there is excess psychological and physical morbidity and poorer perceived health status in older people with self-reported asthma.
Introduction
Respiratory symptoms are common in older people with up to 60% of elderly subjects in one community survey in Southampton reporting one or more respiratory symptoms [1] . In the same study, smoking was an important determinant of symptomsespecially wheeze, morning phlegm and chest tightness on waking. Nearly 30% of those aged over 65 years in inner-city Manchester have airways obstruction, most being symptomatic [2] . The prevalence of asthma in older people varies between 6 and 17% [3] [4] [5] . Onequarter of 418 randomly selected people over 70 years of age in South Wales who had asthma identified by questionnaires and lung function tests had not previously had it recognized by their doctors [5] .
Long-standing asthma may lead to chronic persistent airways obstruction [3] , which may be prevented by effective and continued suppression of airways inflammation [6] . Furthermore, inappropriately treated or unrecognized asthma can lead to poor lung function, disability, impaired quality of life, and a risk of severe attacks and possibly death [7, 8] . In a 17-year prospective epidemiological study of 13 540 individuals aged 20 years or over in Copenhagen, selfreported asthma was associated with poorer survival and higher risk of death from pulmonary diseases [9] .
However, there has been a fall in asthma mortality in England and Wales by 6% a year in people aged 5-64 years between 1983 and 1995, which has been attributed to the increased use of prophylactic treatment. The trend is much less marked in those aged 65-74 years and there has been no reduction in people aged 75 and over [10] . Caution is needed in interpreting data from death certificates, especially in elderly subjects, as it is impossible to quantify the extent of diagnostic transfer with the changing fashions of diagnosing airways disease [11] .
In older people, functional status has a great influence on everyday life, particularly when they have a chronic disease [12] . Elderly subjects at home cite chest problems as a cause of severe disability second only in frequency to musculoskeletal disorders [13] . Hospital admission rates for asthma in England and Wales have risen steadily from 1976 to 1985, with an estimated cost of £57.6m in 1988 [14, 15] .
We have measured disability (both functional and psychological) in people aged 65 years and over with self-reported asthma, and studied how this may affect medication use, hospital admissions and outpatient clinic attendance in a random sample of an elderly population. The analyses are based on a study investigating changes in health services for older people, the details of which have been published elsewhere [16] .
Methods

Population
This community study used Family Health Services Authorities' registers of patients aged 65 years and over as sampling frames, excluding those who live in residential or nursing homes. Three random samples of 500 in each of three district health authorities in South Wales were drawn up in 1990 and again independently in 1992. The area had a population of about 1.6 million. These samples constitute nearly 1% of elderly people in the three counties. These districts are representative of the general population of England and Wales [17] .
Interviews and data collection
Subjects were approached in their own homes by trained, experienced interviewers using a semistructured questionnaire. The schedule investigated health and quality of life generally and included several previously validated measures of disability, mobility, perceived health status, anxiety, depression, memory and co-morbidity [18] [19] [20] [21] [22] . It included questions on prescribed medication and use of hospital services. The use of community health and social services were also investigated; these findings will be published separately.
Self-reporting of asthma is a practical and appropriate method of identifying those with the disease in population studies. Self-reported asthma was recorded for those who answered positively to a direct question, 'Do you suffer from asthma now or have you within the past year?' The question 'Do you suffer from asthma?' has been reported to have a mean sensitivity of 72% and specificity of 99% [23] .
Co-morbidity was assessed by inquiring into health problems 'now or over the past year'. The list included arthritis (sensitivity 72.8%, specificity 96.7%), hypertension (sensitivity 34.4%, specificity 98.6%), heart trouble (sensitivity 79.7%, specificity 94%), stroke (sensitivity 57.8%, specificity 99.6%) and diabetes mellitus (sensitivity 81.4%, specificity 99.1%) [23] .
Functional status was assessed using a measure (Townsend) that is appropriate in the community and has been widely used and validated on older people [18] . It measures the ability of an older person to perform unaided nine basic functions which are essential to the maintenance of independent living, including dressing, carrying heavy shopping, climbing stairs and cooking a meal. The overall score ranged from 0 to 18. The four categories identified from the scores are: no disability, some, appreciable and severe disability. The interviewer, using appropriate questions, classified respondents as bedfast/chairbound, housebound or able to go out with or without assistance, on the basis of what subjects did.
Two measures were used to assess anxiety and depression over the previous month [20, 21] . The scores range from 0 to 21 for each scale, with a score of Ն4 being clinically important. Memory was measured using a standardized questionnaire, consisting of 12 questions scoring 0 or 1 [22] . The level of memory impairment was either none (score 0-3), some (score 4-5) or severe (score Ն6).
Respondents were asked about the number of inpatient and outpatient hospital visits during the past 2 years and the number of different prescribed medicines, tablets or ointments used over the previous 24 h.
As the prevalence of self-reported asthma was the same in the 2 years, the two populations were combined to increase the power of the study. Comparisons were made using Pearson's correlation coefficient on the ranks of the data, likelihood ratio and Mantel-Haenszel test for linear correlation, with a P value of <0.05 defined as significant.
Results
Of the 3000 people selected randomly, 1413 were interviewed in 1990 and 1405 in 1992, giving a 94% response rate for each sample of 1500. Just over 60% of the respondents were female and the mean age (standard deviation) was 74.2 (6.5) years. Table 1 shows the prevalence of self-reported asthma according to age and sex: 231 had selfreported asthma, with an overall prevalence of asthma of 8% in both men and women. There was a decrease with age in women but the peak prevalence of asthma was later in men. There was no relationship between the prevalence of self-reported asthma and age (65-85+ years, P = 0.06) or gender (P = 0.88). The prevalence of asthma did not differ significantly between the social classes (P = 0.108), occurring in 37 (7%) of 570 professional/semi-professionals, 151 (9%) of the 1661 in the clerical/skilled manual groups and 39 (7%) of the 530 in the semi/non-skilled group.
People with self-reported asthma were significantly more disabled than non-asthmatics (P < 0.0001, Table 2 ), with 49% of asthma subjects being appreciably or severely disabled compared with 29% of nonasthmatics. Those with asthma were less mobile (P < 0.05), although 75% ventured outdoors independently and only 7% were housebound.
Those with marked disability were more likely to be anxious (21% versus 6%, P < 0.0001) and depressed (14% versus 2%, P < 0.0001). Similarly, anxiety (housebound versus those going out independently; 23% versus 4%, P < 0.0001) and depression (housebound versus those going out independently; 33% versus 8%, P < 0.001) were more common in those who had poor mobility. There was a significant relationship between both anxiety (P < 0.0001) and depression (P < 0.001) and self-reported asthma (Table 3) . However, no difference was found between asthma and memory impairment. As expected, those with asthma reported significantly poorer perceived health status than those without (P < 0.0001). Table 4 shows the co-morbidity with the prevalence of the conditions the two groups had experienced over the previous year. The group of self-reported asthmatic subjects had a significantly higher prevalence of hypertension, bronchitis and hay-fever. There was no significant difference in the prevalence of diabetes mellitus, stroke, heart trouble and arthritis.
Those with asthma reported taking significantly more prescribed medication than those without (P < 0.0001). They were more likely to be prescribed inhaled bronchodilators (46% versus 2%, P < 0.0001), oral bronchodilators (13% versus 1%, P < 0.0001) and inhaled steroids (24% versus 1%, P < 0.0001).
A similar pattern was seen with both inpatient and outpatient hospital visits within the past 2 years: 54% with self-reported asthma compared with 43% of non- asthmatics had attended outpatient clinic (P < 0.05), whilst 41% with asthma compared with 25% of nonasthmatics had been admitted to hospital (P < 0.0001) over the previous 2 years.
Discussion
Self-reporting of asthma was used as a criterion for identifying those with the disease, as in other epidemiological studies [9, 24] . This may lead to an underestimate of the true prevalence because of the sensitivity of the question of self-reported asthma, which varies greatly between studies but mostly shows rather low sensitivities [24] . Also, there is a potential bias towards identifying those who have been in contact with the health services and who have received treatment [24, 25] , thus possibly selecting an unrepresentative sample of people with asthma. However, a recent study [23] comparing the validity of health interview survey with definite diagnoses of health examination survey found the question of self-reported asthma to have a sensitivity of 72% and specificity of 99.4%. Other studies [26, 27] have used a non-specific bronchial challenge test to validate the respiratory questionnaire. In epidemiological settings, a major disadvantage of using bronchial hyper-reactivity as a standard for diagnosing asthma is that many people with bronchial hyperreactivity report no respiratory symptoms [28] -i.e. it is a measure with a high sensitivity but low specificity. Moreover, many elderly people may not be suitable for broncho-constrictive challenge because of associated cardiac disease or poor underlying lung function. Using validation in relation to physician diagnosis of asthma also raises problems with the diagnostic bias of physicians and accessibility to medical services [29] .
We found a prevalence of asthma of 8% in older men and women living at home. Using symptom questionnaires, Burr and colleagues found a prevalence of active asthma of 5.1% in men and 1.8% in women aged 70 years and over in a community-based study in South Wales [5] , whilst Dodge et al. reported figures of 8% in men and 6% in women in the same age group in Tucson, AZ, USA [4] . Such surveys are likely to underestimate prevalence in elderly subjects because of impaired subjective awareness of the symptoms of acute broncho-constriction in this age group [30] .
As with other studies [31, 32] , our results show differences in functional status and psychological morbidity in self-reported elderly asthmatics. Those with asthma were more anxious and depressed, and tended to have a poorer perceived health status and to be appreciably or severely disabled. However, measured functional status reflected poorly on mobility by itself, with 49% of asthmatics having appreciable or severe disability but only 7% being housebound, whilst 75% were able to go outdoors independently. This supports Connolly's view that elderly people with moderate or severe respiratory disease and impairment may not appear to be disabled, even to their doctors. Whilst most remain independent with self-care, simple activities of daily living may take a long time and leave them exhausted [33] .
Most of the respiratory studies on psychological and social factors have focused on patients with airways obstruction rather than elderly people with asthma, but they have reported a tendency for social isolation, loneliness, anxiety and loss of self-esteem [34, 35] . There are many factors which can affect exercise performance-such as general health, level of physical conditioning and presence of any complicating disease. There is, however, a relatively poor correlation (r Ϸ 0.06) between the exercise tolerance of a patient and any measure of pulmonary function [36] . Alleviation of anxiety and depression for a given degree of pulmonary dysfunction is likely to improve functional capacity. However, the exclusion of residents of nursing and residential homes from our study, as with most community-based studies, may have introduced some bias by underestimating disability and psychological dysfunction caused by asthma in the community as a whole.
We found a significant association between selfreported asthma, bronchitis and hay-fever. It is difficult to interpret the association of hay-fever and bronchitis as the reliability and validity of the question has not been established. It may reflect crudely the prevalence of a productive cough and nasal obstruction.
The excess morbidity in those with asthma was also reflected in the increased number of prescribed medications, hospital admissions and outpatient visits. Despite management guidelines and increased contact with medical services, only 24% of older asthma patients were prescribed inhaled steroids, compared with nearly one-third of asthmatic adults as a whole in 1991 [37] .
Doctors should routinely inquire about activities of daily living in older people with asthma as part of their clinical assessment of functional status. Whatever the difficulties of asthma diagnosis, delaying the onset of dependency and disability are essential in maintaining the autonomy and quality of life in older people with asthma-related symptoms [32] .
In summary, individuals with and without selfreported asthma have significant differences in anxiety, depression, disability, mobility, drug use and hospital services utilization. We recommend asking about physical and psychological status as part of the clinical assessment of older people with asthma-related symptoms.
Key points
• Self-reporting of asthma is a practical and appropriate method in older population studies.
• Respiratory symptoms are common in older people.
• There is more physical and psychological morbidity in older people with self-reported asthma, which is reflected in increased use of drugs and hospital services.
• Evaluating functional and psychological status is useful when assessing elderly patients with respiratory impairment.
